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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1 and 6-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Cooks et al. (USPAT 6,762,406) in view of Stafford et al. (USPAT 4,540,884) or 

Hashimoto et al. (USPAT 6,423,965). 

► Regarding the independent claims 1 and 13, Cooks et al. disclose an ion trap 
based system (an individual ion trap shown in Fig.1), comprising an ion trap array 
including a plurality of ion traps arranged in a 2-dimensional array for initially confining 
ions, as shown in Figs. 4A-B, 5A-B, 7A-B and 8, recited in Col .5/II. 65-67, Col.6/IL1 -35, 
Col .7/II. 35-67 and Col .8/11.1 -55, each of the ion traps comprising a central electrode as 
represented by ref. no. 21 in Figs. 4A-B, by ref. no. 26 in Figs. 5A-B, by ref. no. 31 in 
Figs. 7A-B, by ref. no. 42, 48 in Fig. 8 and by ref. no. 64 in Fig. 11, each central 
electrode having an aperture as represented by ref. no. 22 in Figs. 4A-B, by ref. no. 27 
in Figs. 5A-B, by ref. no. 33 in Figs. 7A-B, by ref. no. 43, 49 in Fig. 8 and by ref. no. 63 
in Fig. 11, and a first and second end cap electrodes, each having an aperture, as 
represented by ref. nos. 44-46 and 50-51 in Fig. 8, respectively. Further, Cooks' ion 
trap array is equipped with a structure (not shown) for simultaneously directing a 
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plurality of different species of ions out from at least one of the ion traps, as recited in 
Col.9/11. 10-16 and Col. 9/II. 27-33, and a spectrometer (not shown) including a detector 
67 shown in Fig. 1 1, for receiving and identifying the ions, as recited in Col.9/ll.29-44. 

Although Cooks' ion trap system does not explicitly recite a specific type of 
(mass) spectrometer, each of the ion trap itself is basically a mass (m/z) analyzer, as 
recited in Col .9/1 1. 9/1 1. 27-44. Furthermore, it is generally also known in the art that an 
auxiliary mass spectrometer can be added in tandem to a first stage of Cooks' ion trap 
array 44-42-46 shown in Fig.8, e.g., replacing the second ion trap array 50-48-51 . 

However, Cooks' ion traps do not have a first and second insulator each having 
an aperture and sandwiching the central electrode. 

Stafford et al. show that a quadrupole ion trap as shown in Fig. 2 may be 
conventionally equipped with a first and second (ceramic) insulator 38 and 39, 
respectively, sandwiching the central (ring) electrode 11, as recited Col .5/1 1. 27-32 and 
Col. 5/11. 36-38. 

In the alternative, Hashimoto et al. also disclose a quadrupole ion trap that may 
be conventionally equipped with a first and second (quartz) insulator 204 shown in Fig. 
14, sandwiching the central (ring) electrode 306, as recited Col. 10/11. 40-50. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a first and second insulator sandwiching the central 
electrode to electrically isolate the latter form the end cap electrodes, as taught by 
Stafford et al. or Hashimoto et al., since such pair of insulators are as effective as a 
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single insulator spacer conventionally used to separate the central ring electrode from 
the end cap electrodes, as generally known in the art. 

► Regarding claim 8, Cooks' prior art (Kaiser et al.) discloses a miniature mass 
spectrometers having a dimension of 2.5 mm, thus appropriate for use in an array, as 
recited in Col.2/ll.1-5. Cooks' embodiment shown in Fig. 6A-C has a radius of 5 to 6 
mm and a length of 6.8 mm, which are within the same order of magnitude as those 
recited in claims 6 and 7. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to slightly reduce Cooks' dimension in case smaller ion traps for 
use in a smaller array are desired, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Alter, 105 USPQ 233. 

It would have been further an obvious matter of design choice to reduce Cooks' 
dimension a little bit further in case smaller ion traps for use in a smaller array are 
desired, since such a modification would have involved a mere change in the size of the 
component. A change in size is generally recognized as being within skill in the art. In 
re Rose, 1 05 USPQ 237 (CCPA 1 955). 

► Regarding claim 8, Cooks' plurality of ion traps shown in Figs. 5A-B and Fig. 8 
have substantially equal geometries. 

► Regarding claim 9, Cooks' plurality of ion traps shown in Figs. 4A-B and Figs. 
7A-B have different geometries. 
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► Regarding claim 10, Cooks' central electrodes as well as Cooks' first and second 
end cap electrodes shown in Figs. 4A-B, 5A-B, 8 and 11-13 are each formed from a 
single plate. An adaptation of Stafford's or Hashimoto's teaching to Cooks' ion trap 
array would consequently make each of the first and second insulators also from a 
single insulator plate, such an adaptation being fully within skill in the art. 

► Regarding claim 1 1 , Cooks' ion trap arrays comprise an ionization source 67, 78 
and 83 shown in Figs. 11, 12 and 13, respectively. 

► Regarding claim 12, Cooks' ion trap arrays comprise an electron impact (El) 
ionization source,. as recited in Col. 10/11.63-66. 

2. Claims 2-5, 14 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cooks et al. in view of Stafford et al. or Hashimoto et al., and further 
in view of Clemmer et al. (USPAT 5,905,258). 

Cooks et al. in view of Stafford et al. or Hashimoto et al. show all the limitations 
of claims 2-5, 14 and 15, as previously applied to their parent claims 1 and 8-13, except 
for specific claim limitations that are all rendered obvious by Clemmer et al. and 
individually addressed as follows: 

► Regarding claims 2, 3, 14 and 15, it is generally known in the art that an auxiliary 
mass spectrometer can be added in tandem to a first stage of Cooks' ion trap array 44- 
42-46 shown in Fig.8, e.g., replacing the second ion trap array 50-48-51, as already 
recited previously. This auxiliary spectrometer may be in the form of either a time-of- 
flight mass spectrometer (TOFMS) or an ion mobility spectrometer (IMS), or both, as 
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recited by Clemmer et al. in the Abstract/lines 1-13. As shown in Fig. 4, Clemmer's 
TOFMS is shown by ref. no. 36 and the IMS is shown by ref. no. 34, as recited in 
Coi.6/ll.24-46. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use an auxiliary spectrometer in sequence to Cooks' first ion trap 
array 44-42-46 shown in Fig.8, i.e., replacing Cooks' second ion trap array 50-48-51 
with Clemmer's IMS 34 and/or TOFMS 36, since those mass spectrometer types are 
simpler to operate than Cooks' quadrupole ion trap, as generally known in the art. 

► Regarding claim 4, in case of TOFMS, Cooks' quadrupole ion trap as modified by 
Stafford et al. or Hashimoto et al. is positioned between the IMS and the ion source, as 
recited in the Abstract/lines 3-4 from bottom. In this case (Fig. 4) the entire length 
between Clemmer's ion source 74 (which is substituted by the second end cap of 
Cooks' modified quadrupole ion trap) and the detector 116 is a drift region (drift tube 
40)in Clemmer's Fig. 4). 

► Regarding claim 5, in case of TOFMS, Cooks' quadrupole ion trap as modified by 
Stafford et al. or Hashimoto et al. is positioned between the TOFMS and the ion source, 
as recited in the Abstract/lines 5-9 from bottom, with the IMS being eliminated if it is 
undesired or not required. In this case an acceleration grid (89, 94, 102 and 112, 
shown in Clemmer's Fig. 4) is disposed between the second end cap of Cooks' modified 
quadrupole ion trap at the position of Clemmer's ion source 74 and the detector 116. 
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3. Claims 2-5, 14 and 15 are alternatively rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cooks et al. in view of Stafford et al. or Hashimoto et al., and further 
in view of Bateman et al. (US-PGPUB 2003/0001084). 

Cooks et al. in view of Stafford et al. or Hashimoto et al. show all the limitations 
of claims 2-5, 14 and 15, as previously applied to their parent claims 1 and 8-13, except 
for specific claim limitations that are all rendered obvious by Bateman et al., as recited 
in sect. [0090] and [0091] in reference to Fig.6 and sect. [01 12] to [01 15] in reference to 
Fig.8, wherein the ion trap is shown by ref. no. 2, the IMS by ref. no. 4 and the TOFMS 
by ref. no. 11. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use an auxiliary spectrometer in sequence to Cooks' first ion trap 
array 44-42-46 shown in Fig.8, i.e., replacing Cooks' second ion trap array 50-48-51 
with Bateman's IMS 6 and/or TOFMS 1 1 , since those auxiliary mass spectrometer types 
are simpler to operate than Cooks' quadrupole ion trap, as generally known in the art. 

Communications 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bernard E Souw whose telephone number is 571 272 
2482. The examiner can normally be reached on Monday thru Friday, 9:00 am to 5:00 
pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R Lee can be reached on 571 272 2477. The central fax phone 
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number for the organization where this application or proceeding is assigned is (703) 
872-9306 for regular communications as well as for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703 308 
0956. 

bes 

October 28, 2004 




